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CLAIMS 



5 
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7 



1. A method for protecting a MEMS structure during a dicing of a MEMS wafer to 
produce individual MEMS dies, comprising the steps of: 

(a) preparing a MEMS wafer having a plurality /f MEMS structure sites thereon; 

(b) mounting, upon the MEMS wafer, a wafer cap to produce a laminated MEMS wafer, 
the wafer cap being recessed in areas corresponding to locations of the MEMS structure sites on 
the MEMS wafer; and 

(c) dicing the laminated MEMS /wafer into a plurality of MEMS dies. 



1 

2 a saw. 



2. The method as claimed in claim/, wherein the laminated MEMS wafer is diced using 



pi 

y 2 a laser. 

mi 



3. The method as claimed in claim 1, wherein the laminated MEMS wafer is diced using 



4. The method as claimed/n claim 1, wherein the laminated MEMS wafer is diced using 
2 scribing and breaking. 



nil 



□ 



5. The method as claimed in claim 1 , wherein the wafer cap is a cover tape with an 



m 2 adhesive medium. 

h 



6. The method as/claimed in claim 1, wherein the wafer cap includes an adhesive 



2 medium. 

1 7. The method as claimed in claim 6, wherein the adhesive medium is an ultraviolet light 

2 releasable medit 

1 8. The mfethod as claimed in claim 6, wherein the adhesive medium is a heat releasable 

2 medium. 



1 



1 



9. Tjhe method as claimed in claim 6, wherein the adhesive medium is a combination of 



2 an ultraviolet light and heat releasable medium. 



10. The method as claimed in claim 6, wherein the adhesive medium comprises a 



2 thermoplastic organic material. 
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1 11. The method as claimed in claim 6, wherein the adhesive medium comprises ; 

2 ultraviolet light sensitive organic material. 

1 12. The method as claimed in claim 6, wherein the adhesive medium jxfmprises a solder 

2 material. 

1 13. The method as claimed in claim 1, wherein the wafer cpp is attached to the MEMS 

2 wafer through mechanical means. 

1 14. The method as claimed in claim 1 , whereintiiewafer cap is attached to the MEMS 

2 wafer through bonds produced by applying the wafepcap to the MEMS wafer with a 

3 predetermined amount of pressure. 

5 a 

q 1 15. The method as claimed in claim^l , further comprising the step of: 

02 (d) applying a contiguous tape oi/a backside of the MEMS wafer, the backside of the 

m / 

:|j 3 MEMS wafer being a side opposite^of a side having the MEMS structure sites located thereon. 

m 



1 16. The method as claimed in claim 15, wherein the contiguous tape is applied to a 



/ 



h* 2 backside of the MEMS wafer after the wafer cap is mounted on the MEMS wafer. 

m 
o 

jJl 1 1 7. The method as claimed in claim 15, wherein the contiguous tape is applied to a 

H 2 backside of the MEMS wafer before the wafer cap is mounted on the MEMS wafer. 



1 18. The method as claimed in claim 15, wherein the contiguous tape is applied to a 

/ 

2 backside of the MEMS wafer before the laminated MEMS wafer is sawn. 

/ 

1 V9. The method as claimed in claim 15, wherein the contiguous tape is not cut when the 



2 laminated MEMS wafer is diced. 




1 / 20. The method as claimed in claim 5, further comprising the step of: 

2 / (d) applying a contiguous tape on a backside of the MEMS wafer, the backside of the 

3 /MEMS wafer being a side opposite of a side having the MEMS structure sites located thereon. 

1 / 21. The method as claimed in claim 20, wherein the contiguous tape is applied to a 

backside of the MEMS wafer after the wafer cap is mounted on the MEMS wafer. 
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1 22. The method as claimed in claim 20, wherein the contiguous tape is applied to 

2 backside of the MEMS wafer before the wafer cap is mounted on the MEMS wafer. 

1 23. The method as claimed in claim 20, wherein the contiguous tane is applied to a 

2 backside of the MEMS wafer before the laminated MEMSr wafer is sawn. 

1 24. The method as claimed in claim 20, wherein the contigu^fs tape is not cut when the 

2 laminated MEMS wafer is diced. 

1 25. The method as claimed in claim 1, wherein the Wafer cap comprises silicon-based 

2 material. 

i^l 26. The method as claimed in claim 25, wherein the wafer cap includes an organic 

jf2 adhesive medium. 

Q 

ijil 27. The method as claimed in clainyl, wherein the wafer cap comprises a glass-based 

M2 material. 

N 

; :i 1 28. The method as claimed in claim 1, wherein the wafer cap comprises a ceramic-based 

ilj2 material. 

b 

m 

;kl 29. The method as claimed in claim 1, wherein the wafer cap comprises a polymer-based 



H2 material. 



/ 



1 30. The method as claimed in claim 1, wherein the laminated MEMS wafer is diced with 

2 a wafer saw with a wafer cap side of the laminated MEMS wafer facing towards a cutting device 

/ 

3 of the wafer saw such that the wafer cap is sawn before the MEMS wafer. 

1 \3 1 . Mnethod for protecting a MEMS structure during a production of individual MEMS 

2 dies, compiling the steps of: 

3 (a*) fabricating a MEMS wafer having a plurality of MEMS structure sites thereon; 

4 ifb) fabricating a wafer cap; 

5 / (c) bonding the wafer cap to the MEMS wafer to produce a laminated MEMS wafer, the 

6 wafer cap being recessed in areas corresponding to locations of the MEMS structure sites on the 

7 MEMS wafer; 

8 / (d) dicing the laminated MEMS wafer into a plurality of MEMS dies; and 

-41- 





9 (e) removing the wafer cap from the laminated MEMS wafer. 

1 32. The method as claimed in claim 31, further comprising the step of: 

2 (f) removing individual dies from the diced laminated MEMS wafer befo^the wafer cap 

3 is removed from the laminated MEMS wafer. 

1 33. The method as claimed in claim 31, further comprising the step of: 

2 (f) mounting dies from the diced laminated MEMS wafer intjra package before the wafer 

3 cap is removed from the laminated MEMS wafer. 

1 34. The method as claimed in claim 31, further comprising the step of: 

2 (f) mounting dies from the diced laminated MEMS wafer into a package after the wafer 



! « 



;I!3 cap is removed from the laminated MEMS wafer. 

□ 1 35. The method as claimed in claim 31, further comprising the steps of: 

m / 

t g2 (f) removing individual dies from the diced laminated MEMS wafer before the wafer cap 

u s 3 is removed from the laminated MEMS wafer; and 

M f 

a 4 (g) mounting the dies removed from the diced laminated MEMS wafer into a package 

U ;5 before the wafer cap is removed from^e laminated MEMS wafer. 

a / 

*£l 1 36. The method as claimed in claim 3 1 , wherein the wafer cap includes an adhesive 

1^2 medium. 

1 37. The method as^claimed in claim 36, wherein the adhesive medium is an ultraviolet 

2 light releasable mediumf 

/ 

1 38. The method as claimed in claim 36, wherein the adhesive medium is a heat 

/ 

2 releasable medium. 




1 39. T^he method as claimed in claim 36, wherein the adhesive medium is a combination 

2 of an ultraviolet light and heat releasable medium. 

1 Mo. The method as claimed in claim 36, wherein the adhesive medium comprises a 

2 thermoplastic organic material. 
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1 41. The method as claimed in claim 36, wherein the adhesive medium comprises m v 

2 ultraviolet light sensitive organic material. 

1 42. The method as claimed in claim 36, wherein the adhesive medium€omprises a solder 

2 material. 

43. The method as claimed in claim 31, further comprising^he step of: 
(f) applying a contiguous tape on a backside of the MJzMS wafer, the backside of the 
MEMS wafer being a side opposite of a side having the wtffer cap located thereon. 



1 

2 



in* 

a 2 

m 



m 



i 



44. The method as claimed in claim 43, whefein the contiguous tape is applied to a 
backside of the MEMS wafer after the wafer ca^is mounted on the MEMS wafer. 



45. The method as claimed in claim'43, wherein the contiguous tape is applied to a 
backside of the MEMS wafer before the^wafer cap is mounted on the MEMS wafer. 

46. The method as claimed in claim 43, wherein the contiguous tape is applied to a 
^2 backside of the MEMS y \^afer before the laminated MEMS wafer is sawn. 

E! 

s - 

mi 

□ 
Mi 



47. The method as claimed in claim 31, wherein the wafer cap comprises silicon-based 
material. 

48. The method as claimed in claim 31, wherein the wafer cap. comprises a glass-based 
material. 



1 49. Th€ method as claimed in claim 3 1 , wherein the wafer cap comprises a ceramic- 

2 based material. 



1 £0. The method as claimed in claim 3 1 , wherein the wafer cap comprises a polymer- 

2 basedrniaterial. 





51. The method as claimed in claim 31, wherein the laminated MEMS wafer is sawn on 
wafer saw with a wafer cap side of the laminated MEMS wafer facing towards a cutting device 
such that the wafer cap is sawn before the MEMS wafer. 



52. The method as claimed in claim 31, wherein the wafer cap is attached to the MEMS 
f2 wafer through mechanical means. 
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53. The method as claimed in claim 31, wherein the wafer cap is attached to the '. 
wafer through bonds produced by applying the wafer cap to the MEMS wafer with 
predetermined amount of pressure. 

NN s\. A laminated MEMS wafer, comprising: 
a MEMS wafer having a plurality of MEMS structure sites located thereon; and 
a removable wafer cap; 

said removable wafer cap being bonded to the MEMS wafer to produce a laminated 
MEMS wafer, the wafer cap being recessed in areas copesponding to locations of the MEMS 
structure sites on the MEMS wafer. 




55. The laminated MEMS wafer as claimed in claim 54, wherein the wafer cap includes 
a releasable adhesive medium. 

56. The laminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 
medium is an ultraviolet light releasable medium. 

/ 

57. The laminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 

/ 

medium is a heat releasable medium. 

58. The laminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 
medium is a combination of an ultraviolet light and heat releasable medium. 

59. Thelaminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 

/ 

medium comprises a thermoplastic organic material. 

/ 

6p. The laminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 
comprises an ultraviolet light sensitive organic material. 




61. The laminated MEMS wafer as claimed in claim 55, wherein the releasable adhesive 
edium comprises a solder material. 

62. The laminated MEMS wafer as claimed in claim 54, further comprising: 

a contiguous tape applied on a backside of the MEMS wafer, the backside of the MEMS 
wafer being a side opposite of a side having the MEMS structure sites located thereon. 
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1 63. The, laminated MEMS wafer as claimed in claim 54, wherein the wafer cap / 

2 comprises silicon-based material. 




1 64. The laminated MEMS wafer as claimed in claim 58, wherein the reieasable adhesive 

2 medium comprises an organic material. 

1 65. The laminated MEMS wafer as claimed in claim 54, whei^in the wafer cap 

2 comprises a glass-based material. 

1 66. The laminated MEMS wafer as claimed in claim/34, wherein the wafer cap 

2 comprises a ceramic-based material. 

i^l 67. The laminated MEMS wafer as claimed^n claim 54, wherein the wafer cap 

:!?2 comprises a polymer-based material. 

□ 

Oil 68. The laminated MEMS wafer as claimed in claim 54, wherein the wafer cap is 



ij*2 attached to the MEMS wafer through mechanical means. 

^ / 

f s 1 69. The laminated MEMS^afer as claimed in claim 54, wherein the wafer cap is 

1U2 attached to the MEMS wafer through bonds produced by applying the wafer cap to the MEMS 

□ / 

j p|3 wafer with a predetermined amount of pressure. 

O ' % / ' • 

I"*! \ 70. A method for^protecting a MEMS structure during a dicing of a MEMS wafer to 

2 produc^ndividual MEfi^S dies, comprising the steps of: 

3 (a) preparing a MEMS wafer having a plurality of MEMS structure sites thereon; 



4 (b) mounting, using an adhesive layer, a wafer cap, to produce a laminated MEMS wafer, 

5 the wafer cap being recessed in areas corresponding to locations of the MEMS structure sites on 

6 the MEMS wafer; and 

7 (c) dicing the laminated MEMS wafer into a plurality of MEMS dies. 

jp 

/ 

1 l\f. The method as claimed in claim 70, wherein the laminated MEMS wafer is diced 

2 

1 / 72. The method as claimed in claim 70, wherein the laminated MEMS wafer is diced 

2 using a laser. 
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1 73. The method as claimed in claim 70, wherein the laminated MEMS wafer is di$ 

2 using scribing and breaking. 

1 74. The method as claimed in claim 70, wherein the adhesive layer is^ ultraviolet light 

2 releasable medium. 

1 75. The method as claimed in claim 70, wherein the adhesj^s layer is a heat releasable 

2 medium. 

1 76. The method as claimed in claim 70, whereinjhe adhesive layer is a combination of 

2 an ultraviolet light and heat releasable medium. 

1^1 77. The method as claimed in claim 70, ^herein the adhesive layer comprises a 

j^2 thermoplastic organic material. 

□ 

fjll 78. The method as claimed in 70 > wherein the adhesive layer comprises an 

ml ultraviolet light sensitive organic material. 

si ~ / 

* 1 79. The method as claimed in claim 70, further comprising the step of: 

H / 

}!j2 (d) applying a contiguous tape on a backside of the MEMS wafer, the backside of the 

0 ...... * 

1 q3 MEMS wafer being a side gpposite of a side having the MEMS structure sites located thereon. 

H- 1 80. The methocU&s claimed in claim 75, wherein the contiguous tape is applied to a 

2 backside of the MEMS wafer after the wafer cap is mounted on the MEMS wafer. 

/ 

1 81 . The^fethod as claimed in claim 75, wherein the contiguous tape is applied to a 

2 backside of the^MEMS wafer before the wafer cap is mounted on the MEMS wafer. 

7 

1 82. /The method as claimed in claim 70, wherein the wafer cap comprises silicon-based 

2 materiaL 

1 / 83. The method as claimed in claim 82, wherein the adhesive layer is an organic 

2 adhesive medium. 

1 / 84. The method as claimed in claim 70, wherein the wafer cap comprises a glass-based 

2 /material. 



-46- 



4 



1 85. The method as claimed in claim 70, wherein the wafer cap comprises a ceramip^ 

2 based material. 

1 86. The method as claimed in claim 70, wherein the wafer cap compri^a polymer- 

2 based material. 

1 87. The method as claimed in claim 70, wherein the lamina^etf MEMS wafer is diced 

2 with a wafer saw with a wafer cap side of the laminated MEMS^vafer facing towards a cutting 

3 device of the wafer saw such that the wafer cap is sawn before the MEMS wafer. 

1 88. The method as claimed in claim 70, wherejii^h^adhesive layer is applied to the 

2 MEMS wafer around the MEMS structure sites. 

i-* // 
n J/ 

gl 89. The method as claimed in claim 7Q/wherein the adhesive layer is applied to the 

□2 wafer caps at non-recessed areas. 

m 




vp e 1 90. The method as claimed in claim 70, further comprising the step of: 

^2 (d) removing individual dies^from the diced laminated MEMS wafer before the wafer cap 



M3 is removed from the laminated MEMS wafer. 

Ill 



j ja 1 91 . The method as claimed in claim 70, further comprising the step of: 

74 / 

j=*2 (d) mounting dies^from the diced laminated MEMS wafer into a package before the wafer 

3 cap is removed from the'laminated MEMS wafer. 



1 92. The method as claimed in claim 70, further comprising the step of: 

2 (d) mourning dies from the diced laminated MEMS wafer into a package after the wafer 

3 cap is removed/from the laminated MEMS wafer. 



1 93 ./The method as claimed in claim 70, wherein the wafer cap is a cover tape with an 

2 adhesive/medium. 

1 / 94. The method as claimed in claim 93, further comprising the step of: 

2 II (d) applying a contiguous tape on a backside of the MEMS wafer, the backside of the 

3 MEMS wafer being a side opposite of a side having the MEMS structure sites located thereon. 
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95. The method as claimed in claim 94, wherein the contiguous tape is applied to 
backside of the MEMS wafer after the wafer cap is mounted on the MEMS wafer. 

96. The method as claimed in claim 94, wherein the contiguous tape is aj*plied to a 
backside of the MEMS wafer before the wafer cap is mounted on the MEMSKvafer. 

/ 

97. The method as claimed in claim 1, wherein the wafidr cap comprises a metal. 

98. The method as claimed in claim 31, wherein tl^e wafer cap comprises a metal. 

99. The laminated MEMS wafer as claimed in claifn 54, wherein the wafer cap 
comprises a metal. 

100. The method as claimed in claim^O, wherein the wafer cap comprises a metal. 

101. The method as claimed in claim 1, wherein the wafer cap comprises a static 
dissipative material. 

102. The method as claimed^n claim 31, wherein the wafer cap comprises a static 
dissipative material. 

103. The laminated MEMS wafer as claimed in claim 54, wherein the wafer cap 
comprises a static dissipative material. 



104. The method as claimed in claim 70, wherein the wafer cap comprises a static 
dissipative material^ 

105. ^lie^nethod as claimed in claim 15, wherein the contiguous tape comprises a static 
dissipative material. 



lve m; 



l r 06. The method as claimed in claim 20, wherein the contiguous tape comprises a static 



dissipative material. 

107. The method as claimed in claim 43, wherein the contiguous tape comprises a static 
dissipative material. 



-48- 



• 



108. The laminated MEMS wafer as claimed in claim 62, whej^hTthe contiguous tape 
comprises a static dissipative material. 

109. The method as claimed in claip^sCwherein the contiguous tape comprises a static 
dissipative material. 

1 10. The metteJcTas claimed in claim 94, wherein the contiguous tape comprises a static 
dissipative : 
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